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Plant Virus That Infects Honeybees May Harm Colonies Marcia Stone
Tobacco ringspot virus (TRSV), a plant pathogen, hopped kingdoms into honeybees, according to Yan Ping Chen at the Agricultural Research Service (ARS) Laboratory in Beltsville, Md., and her collaborators around the United States (US) and in Beijing, China. "Honeybees exposed to contaminated pollen can also be infected, [alerting] us to the risk of new viral diseases secondary to host shifting," she says. Details appeared in the 21 January 2014 mBio (http://bit.ly/asm tip0114g).
"The serendipitous detection of TRSV during a routine screening for viruses in European honeybees, formally known as Apis mellifera, made us wonder if the virus was simply colonizing the arthropod host or if it was actively infecting it," Chen says. Because TRSV is a positive-stranded RNA virus, the group began analyzing bee tissues for proof of its replication. Negative-stranded copies of the TRSV genome can be detected in most bee tissues, consistent with active replication, according to Chen's collaborator Ji Lian Li of the Chinese Academy of Agricultural Science in Beijing.
RNA viruses such as TRSV can exist as genetically related variants, or "quasispecies," that together infect their prey, a capacity that heightens suspicion that TRSV is linked to honeybee colony collapse disorder (CCD). Indeed, both TRSV and the Israel acute paralysis virus (IAPV) are found in bees from weak colonies but are absent from bees from strong ones. Meanwhile, the deformed wing virus (DWV) is the most commonly detected virus in weak bee colonies, followed in frequency by black queen cell virus (BQCV), IAPV, and TRSV.
Another complicating factor is that TRSV, like many other viruses, is seasonal-increasing from 7% of the viral load of bees in spring to 22.5% in winter, which is when colonies tend to collapse. Honeybee colonies suffering high levels of multiple viral infections fail rapidly beginning in the fall, whereas those with fewer viral assaults tend to survive through winter.
Varroa mites, the "vampire" parasites that transmit viruses between honeybees while feeding on their blood, are also colonized with, but not infected by, TRSV. Because the viruses remain in the gastric cecum of such mites, it "appears that they facilitate the horizontal spread of TRSV without becoming systemically invaded themselves," note Li, Chen, and their collaborators.
"The discovery that a plant virus, TRSV in this case, replicates, spreads, and has [an] increased prevalence in weak honeybee colonies will lead to additional studies on the mechanisms of host-specifıc adaption and the role of cross-kingdom infections in the transmission of this and possibly other viruses," says Michelle Flenniken at Montana State University in Bozeman. "It will be very interesting to compare the complete genome sequence of honeybee-associated TRSV to currently circulating plant TRSV sequences from diverse geographic regions." Some scientists insist that testing for viral replication in one of the recently developed honeybee cell lines is the only way to rule out any possibility of plant contamination. Chen agrees, but says that the limited availability of honeybee-derived cell lines makes it diffıcult to plan such investigations. However, cell lines derived from Lepidoptera insects such as butterflies are available, and she considers them very helpful for studying viral propagation and pathogenesis in these pollinators. CURRENT TOPICS
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